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An inflammatory myofibroblastic tumor (IMT) is a rare disease entity reported to arise in various organs. It is thought to 
be a neoplastic or reactive inflammatory condition, controversially. The treatment of choice for myofibroblastic tumor 
is surgery, and recurrence is known to be rare. The optimal treatment method is not well-known for patients ineligible 
for surgery. We report a 47-year-old patient with aggressive recurrent IMT of the lungs. The patient had been admitted 
for an evaluation of back-pain two years after a complete resection of pulmonary IMT. Radiation therapy was performed 
for multiple bone recurrences, and the symptoms were improved. However the patient presented again with aggravated 
back-pain six months later. High-dose steroid and non-steroidal anti-inflammatory drugs were administered, but the 
disease progressed aggressively, resulting in spinal cord compression and metastasis to intra-abdominal organs. This is a 
very rare case of aggressively recurrent pulmonary IMT with multi-organ metastasis. 
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Introduction 

An inflammatory myofibroblastic tumor (IMT) is a very 
rare disease entity reported to arise in various organs within 
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the abdomen but is usually arising in the lungs. An IMT of 
the lungs is known to be approximately 0.04-1% of all lung 
tumors, and can arise in any age group, but is mainly common 
below 40 years of age with the highest onset rate in children 
below 16 years 1 . IMT is characterized by spindle cell prolifera- 
tion without the evidence of atypia, pathologically showing 
the differentiation of fibroblast or myofibroblast in the form of 
small bundles or spirals, and is accompanied by the infiltra- 
tion of inflammatory cells. 

Most IMT of the lungs is usually treated by surgery, and is 
known to have good prognosis in case of complete excision 1 . 
Patients with recurrent IMT of the lungs have rarely been re- 
ported and no effective treatment for such disease has been 
established. In the case of a recurrence in which it is impos- 
sible to perform an excision, if it originated within the abdomi- 
nal cavity, there were some cases which showed a response to 
anticancer treatment 2 3 . However, in the case of IMT observed 
in the bones, there were rare cases reported to be responsive 
to anticancer treatment, steroid administration, radiotherapy, 



165 



Tuberculosis and 
r\ Respiratory Diseases 



CH Moon et al. 



and combined therapy of non-steroidal anti-inflammatory 
drugs 2 4 . The authors report a rare case of a very aggressive re- 
current IMT of the lungs after complete resection and which 
showed a metastasis within the bones and abdominal cavity 
unresponsive to treatment. Written informed consent was 
obtained from the patient s family for publication of this case 
report and accompanying images. 



Case Report 

1. Present illness 

A 47-year-old male patient was referred to our hospital. The 
patient had discovered a shadow in the upper lung field from 
a chest X-ray during a medical check-up at an outside hospital 
on April 2009. A 30-mm sized well-defined low attenuation 
lesion was observed in the left upper lung on a chest radiog- 
raphy and a computed tomography (CT) (Figure 1). Positron 
emission tomography/computed tomography (PET/CT) 
showed maximum standardized uptake values (SUV) of 10 
in the masses in the left upper lung. Bronchoscopy revealed 
a whitish tumor obstructing the anterior segmental bronchus 
of left upper lung upper division covered with necrotic mate- 
rial, and biopsy specimens of the tumor was taken during the 
bronchoscopic examination, and was reported to be spindle 
cell proliferation according to pathological findings. A radical 
left upper lobectomy was performed on July 2009 for the pur- 
pose of diagnosis and treatment, and an IMT was confirmed 
by histopathology. On gross examination, the tumor was a 
single mass with a regular border and adjacent to the bron- 
chus, localized in the lung parenchyma and measured 4.3x3.5 
cm (Figure 2A). Microscopic examination revealed spindle 
cells proliferation without atypia and inflammatory cells (Fig- 
ure 2B). According to immunohistochemical examination, 
the myofibroblasts were negative for all cytokeratin, smooth 
muscle actin, desmin, and Bcl-2. In addition, the myofibro- 
blasts were focally positive for anaplastic lymphoma kinase- 1 



(ALK1) (Figure 2C). Fluorescence in situ hybridization of 
ALK rearrangements was not done because of the patient's 
disagreement. There was no evidence of metastasis with ex- 
amination of 32 lymph nodes. On postoperative outpatient 
follow-up, the patient complained of back pain on August 
2011, approximately 2 years afterwards. While there was no 
evidence of recurrence in the lungs from the chest CT per- 
formed then, the PET/CT showed multiple bone metastasis 
(right third rib [SUV 7.8], thoracic 12th spine [SUV 10.2], and 
left sacroiliac bone [SUV 12.9]) (Figure 3A). According to the 
biopsy performed on the thoracic spine, a recurrence of the 
IMT was confirmed. The patient received a total of 36 Gy fo- 
cal irradiation on the thoracic spine to control the back pain, 
and was discharged after the pain was alleviated. Afterwards, 
the back pain aggravated in just 6 months and therefore, the 
patient made a visit. 

2. Past medical history, family history and social history 

The patient had no specific past medical history and family 
history. He has a history of a pack of cigarette smoking for 15 
years and quit smoking in 2005. There was no other remark- 
ability. 

3. Physical examination 

According to chest and abdominal check-up, no abnormal- 
ity was observed, and the patient complained of pain in the 
left pelvis and pain in the left calf. There were no other specific 
findings, and there was no clearly palpable tumor. 

4. Laboratory findings 

According to the blood test, the white blood cell count in- 
creased to 17,400/mm 3 , the hemoglobin count was 13.6 g/dL, 
and platelet was 274,000/mm 3 , which is within normal range. 
The blood urea nitrogen, creatinine, liver function test, and 
electrolyte result were within normal range, and there was a 
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Figure 1. Simple chest radiography 
(A) and contrast-enhanced computed 
tomography (CT) (B) taken before the 
operation. Chest CT shows a 3-cm sized, 
well-marginated oval mass in the left up- 
per lobe of lung. 
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Figure 2. Pathologic findings of resected specimens from the patient. (A) Grossly, there is a solitary mass with a yellowish-gray color and rub- 
bery consistency. (B) Tumor contains a mixture of spindle cells and infiltrating inflammatory cells containing lymphocytes and plasma cells 
(H&E stain, x500). (C) Immunohistochemical staining result for anaplastic lymphoma kinase- 1 shows focal positivity in cytoplasm of tumor 
cells (x 1,000). 




Figure 3. (A) Fluorodeoxyglucose posi- 
tron emission tomography/computed 
tomography (PET/CT) images obtained 
before the first radiation therapy. PET/CT 
shows abnormal metabolic activity with 
a high standardized uptake value in the 
right 3rd rib, the thoracic 12th vertebra 
and the left sacroiliac bone. (B) PET/CT 
performed before the second radiation 
therapy. PET/CT shows remarkably 
increased number of metastatic lesions 
with increased fluorodeoxyglucose up- 
take at multiple bones during the time 
interval. 



slight increase in C-reactive protein with 1.36 mg/dL. Alkaline 5. Radiological findings 
phosphatase increased to 130 U/L. 

Multiple pulmonary nodules were observed on the chest 
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CT. PET/CT taken due to the re-aggravated back pain and an 
aggravation of existing bone metastasis and new bone lesions 
were observed in the skull base, spine, sternum, both scapulas, 
pelvis, and both femurs (Figure 3B). 

6. Treatment and progress 

After the patient was hospitalized, an intravenous injection 
of high dose corticosteroid (methylprednisolone, 2 mg/kg/ 
day) was tried and stereotactic radiation therapy with Cy- 
berKnife was administered to 5th lumbar spine metastasis. 
In addition, prophylactic radiotherapy was administered for 
weight bearing sight (both hip area) and skull base metastasis. 

One month after high dose corticosteroid therapy, the pa- 
tient continued to complain of back pain. Bone scan and CT 
scan revealed aggravation of pulmonary and bone metasta- 
sis. We concluded that corticosteroid was not effective and 
discontinued administration. For pain control, an additional 
stereotactic radiation therapy to second lumbar spine and 
sacrum was performed, and transforaminal 5th lumbar spine 
root block was undertaken. Afterwards, the patient newly 
complained of left arm tingling sensation, and Tl and T2 level 
cord compression was observed, and therefore, additional 
radiotherapy was administered for the cervical and thoracic 
spine. During this process, because radiation induced throm- 
bocytopenia was observed, intermittent platelet transfusion 
was performed. 

On June 2012, under circumstances where specific treat- 
ment plan could not be considered, celecoxib (1,000 mg/day), 
a selective cyclooxygenase-2 (COX-2) inihibitor, began to be 
tried. However, the patient newly began to complain of numb- 
ness in both legs, and deterioration of their motor grade, and 
voiding difficulty due to neurogenic bladder. Cervical and tho- 
racic spine CT revealed severe cord compression at T8 and 
Til level due to bone metastasis. Although surgery was con- 
sidered, it was difficult to perform due to thrombocytopenia, 
and hence, stereotactic radiation therapy was administered. 
Nonetheless, the patient soon progressed to a state of para- 
plegia, and urinary catheter was inserted. CT scan showed 
pleural effusion, and liver, adrenal, and spleen metastasis. 
Approximately after 3 months of hospitalization, the patient 
was deceased on July 2012 due to disease progression despite 
conservative treatment. 



Discussion 

IMT was originally first reported in the lungs in 1937 5 . Since 
then, it has been reported in various sites such as mesentery, 
stomach, small intestines, large intestines, liver, mediastinum, 
retroperitoneum, and bladder. The most common organ the 
disease arises in is the lung, and the most common sites of ex- 
trapulmonary IMT include mesentery and omentum. IMT is 



defined as a tumor composed of differentiated myofibroblas- 
tic spindle cells usually accompanied by numerous plasma 
cells and lymphocytes. It is not certain if IMT is a reactive le- 
sion or a true neoplasm. IMT was classified as an "intermedi- 
ate malignancy (rarely metastasizing)" by the World Health 
Organization in 2002 6 and the multiple metastasis of IMT 
has been very rarely reported. However, when looking at the 
report that chromosomal translocation involving ALK gene 
was recently discovered to be present in 50% of IMTs, it sug- 
gests that approximately 50% of IMTs may have a malignant 
nature 7 . Complete surgical resection is the treatment of choice 
for IMTs not only to exclude malignancy but also to achieve a 
cure. The prognosis of patients who undergo radical resection 
of IMTs has been known to be favorable. 

IMTs arising in the lungs are usually asymptomatic, and are 
discovered as a solitary nodule or mass by chest roentgeno- 
gram. It is typically located in the lung parenchyma but may 
appear in the trachea or the bronchi. Diagnosis of pulmonary 
IMT is known to be difficult to establish before surgery be- 
cause of its diversified radiologic manifestations and because 
it can be difficult to distinguish from malignant tumors on 
small tissue samples obtained from bronchoscopic examina- 
tion or needle biopsy. In other words, in most cases, accurate 
diagnosis can be given after resection. The prognosis of pa- 
tients undergoing complete resection of the IMT arising in 
the lungs is known to be favorable (5 and 10 year survival rate, 
91% and 77%, respectively) 1 . 

Surgical resection is a priority when feasable, but radiother- 
apy, anticancer chemotherapy, or administration of steroids 
or non-steroidal anti-inflammatory drugs has been employed 
for anatomically and functionally inoperable patients, and also 
in patients with recurrent diseases. However, the results of 
these treatments are widely variable, ranging from ineffective 
to complete regression. Regarding anticancer drugs, anthra- 
cyclins are sometimes helpful in IMTs originating from within 
the abdominal cavity 2,3 . In cases of IMTs originating from the 
lungs, anticancer drugs such as paclitaxel and carboplatin are 
sometimes helpful but in most cases, they are ineffective 8 ' 9 . 
Interestingly, there are a few reports that non-steroidal anti- 
inflammatory drugs or steroids have favorable effects in pa- 
tients with positive vascular endothelial growth factor or COX- 
2 compared with patients without either of them 10 . However, 
there is no report of its effect in the case of pulmonary IMTs. 
Recently, it has been reported that crizotinib, an ALK inhibi- 
tor, can be effective in some cases in which ALK is positive on 
immunohistochemisty staining 7 . 

In this case study, there was a recurrence unlike most previ- 
ous cases of IMTs originating from the lungs, which usually 
had no particular problems after surgery. Furthermore, bone 
metastasis progressed in a very aggressive manner, which 
has been very rarely reported up to the present. To the end, 
there was no observation of lymph node metastasis. While 
there were some reports that radiotherapy or treatment with 
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non-steroidal anti-inflammatory drugs or steroids is effective 
against bone lesions of IMTs, this case progressed aggressively 
despite such treatments. In the case of this patient, there was 
no drugs proven to be effective, and anti-cancer treatment 
could not be performed due to his poor physical condition in 
which the disease progressed rapidly. Ultimately, the IMT pro- 
gressed to the organs within the abdominal cavity including 
liver, spleen, and even adrenal glands. 

Therefore, there is a need to recognize that even pulmonary 
IMTs can recur, cause aggressive bone metastasis and mul- 
tiple metastasis to other organs, and may have an unfavorable 
prognosis. A close long term follow-up after surgery and not 
only CT scans but also tests such as alkaline phosphatase 
level, PET/CT, and bone scans will be helpful in discovering 
and predicting bone metastasis as well as metastasis to organs 
other than the lungs. For developing future treatment modali- 
ties and prognostic markers for IMTs originating from the 
lungs, accumulation of various cases of IMTs and molecular 
biological studies on them are needed. 
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